Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.045; wR factor = 0.125; data-to-parameter ratio = 21.5.
The title compound, C 22 H 16 N 2 OS, is a chalcone analog with a thiazolidinone core that was synthesized as a potential cytotoxic and anticancer agent. The structure is commensurately modulated by unit-cell doubling along the direction of the a axis of the cell. The two crystallographically independent molecules are differerentiated by the dihedral angle between the mean planes of the benzylidene phenyl group against the thiazolidin-4-one moiety, which is 5.01 (7) in one molecule, and 17.41 (6) in the other. The two molecules are otherwise close to being indistinguishable and are related by crystallographic pseudo-translation. The two molecules are not planar but are slightly bent with the benzylidene and phenylimino substituents being bent upwards with respect to the center planes of the two molecules. The degree of bending of the two halves of the thiazolidin-4-one moieties (defined as the planes that intersect at the S atom) are 11.08 (7) and 15.88 (7) . Packing of the molecules is facilitated by C-HÁ Á Á interactions and slippedstacking between one of the phenyl rings and a neighboring ethylene system [distance between the centroid of the ethylene group and the closest phenyl C atom = 3.267 (2) Å , Cg(phenyl)Á Á ÁCg(ethylene) = 3.926 Å ]. Abdel-Aziz et al. (2010) , Babu et al. (2011) and Chavda et al. (2009) describe the use of conjugated styryl ketones and related compounds as potential cytotoxic and anticancer agents. Satam et al. (2011) gives background to compounds with a thiazolidinone pharmacophore and describe structures related to the title compound. Refinement R[F 2 > 2(F 2 )] = 0.045 wR(F 2 ) = 0.125 S = 1.03 10081 reflections 469 parameters H-atom parameters constrained Á max = 0.46 e Å À3 Á min = À0.23 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). belonging to this series was subjected to X-ray crystallographic analysis in order to investigate the geometry about the alkene bond as well as the overall conformation of the compound.
Related literature
The title compound (3) was synthesized by condensation of 2-phenylimino-3-phenylthiazolidin-4-one (1) with benzaldehyde as shown in Figure 1 . Re-crystallization from methanol yielded crystals suitable for X-ray diffraction analysis. The structure crystallizes in P2 1 /c with two crystallographically independent but chemically identical molecules A and B per asymmetric part of the unit cell, Figure 2 . Bond distances and angles in both moleucles are in the expected ranges, a Mogul geometry check as implemented in the program Mercury (Macrae et al., 2008) did not indicate any unusual geometric parameters, and double and single bonds are located as expected (Scheme 1, Figure 1) . The benzylidene double bond shows the phenyl substituent and the sulfur atoms to be in cis position to each other. The two molecules have very similar conformations and in both molecules the heterocylic ring sections are not planar but are slightly U-shaped with the benzylidene and phenylimino substituents being bent upwards with respect to the center planes of the two molecules. The degree of bending of the thiazolidin-4-one moieties, defined as the angle between the plane formed by the two N atoms, the S atom and C1 and C17 on the one hand and that of the carbonyl group, the sulfur atom and C3 and C4 on the other, is 11.08 (7)° for the A molecule, and 15.88 (7)° for the B molecule. A similar slight deviation from planarity was observed earlier for the 4-methyl benzylidene derivative of the title compound, which has an equivalent bend angle of 15.9 (1)°. The 3-bromo-6 methyl derivative, on the other hand, is essentially planar with a bend angle of only 2.98 (4)° (Satam et al., 2011) .
The major difference between the two molecules in the structure of the title compound is the rotation angle of the benzylidene phenyl rings with respect to the remainder of the molecules. The torsion angle of the C-H bonded phenyl group against the thiazolidin-4-one moiety is 5.01 (7)° in molecule A, and 17.41 (6)° in molecule B. All other torsion angles, that of the phenylimino and of the phenyl rings, differ only marginally between the two molecules as can be seen in an overlay of the two molecules, Figure 3 .
The two crystallographically independent molecules are not only conformationally very similar, they are also related by a crystallographic pseudotranslation along the a-axis of the unit cell as shown in Figure 4 . The structure can indeed also be successfully refined in a smaller cell with the a-axis length cut in half. If refined in this smaller volume setting the benzylidene phenyl ring has to be refined as being disordered over two equally occupied mutually incompatible sites closely resembling the overlays shown in Figures 3 and 4 . R values and figures of merit for this disordered structure are actually lower (R1 = 0.0436 and wR2 = 0.1157) than those of the actual structure. Reflections due to the unit cell doubling are however clearly supplementary materials sup-2 visible in the diffraction pattern and the lower R value can be readily explained by the omission of the weaker less accurately determined reflections in the average structure. Satellite reflections caused by the unit cell doubling have an average intensity of 5.8 σ, while all other data average to 18.9 times σ. The structure can thus be seen as a commensurately modulated structure with a q-vector of 0.5 along the a-axis direction with the phenyl torsion angles as the only major modulation parameter.
Packing of the molecules is unexceptional and partially facilitated by C-H···π interactions ( Figure 5 ) and some slipped π-π stacking, e.g. between the ring of C5A through C10A and the double bond of C3B and C4B. The closest contacts, from C10A towards C3B i and C4B i , are with 3.374 (2) and 3.295 (2) Å well within the range of substantial π-π interactions (symmetry operator (i): 1 -x,-y,-z). The distance between C10A and the centroid of the double bond is 3.267 Å.
Experimental
To a solution of 2-phenylimino-3-phenylthiazolidin-4-one (Abdel-Aziz et al., 2010) (1, 0.27 g, 1.0 mmol) and benzaldehyde (2, 0.11 g, 1.0 mmol) in ethanol (5.0 ml) was added aqueous potassium carbonate (15%, 3.0 ml) at room temperature. The reaction mixture was stirred at room temperature for 10 h. The progress of the reaction was monitored by TLC using 50% ethyl acetate in hexane as the eluent system. The precipitated solid was filtered, washed with water and dried. The crude product was purified by column chromatography using silica gel and 30% ethyl acetate in hexane as the eluent system to obtain pure product as a white solid. The compound was dissolved in hot methanol and the clear solution was left at room temperature for two days. The crystals formed were filtered off, washed with cold methanol and dried in vacuum. 
Refinement
All hydrogen atoms were added in calculated positions with a C-H bond distance of 0.95 Å and were refined with an isotropic displacement parameters of 1.2 times that of the equivalent isotropic displacement parameter of the adjacent carbon atom. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1A 0.37254 (3) 0.113655 (9) (6) 0.0146 (6) −0.0008 (5) 0.0016 (5) −0.0010 (4) C6A 0.0262 (7) 0.0214 (6) 0.0159 (6) −0.0055 (5) 0.0025 (5) −0.0007 (5) C7A 0.0270 (7) 0.0292 (7) 0.0149 (6) −0.0051 (6) 0.0038 (5) 0.0006 (5) C8A 0.0227 (7) 0.0274 (7) 0.0134 (6) 0.0015 (5) −0.0010 (5) −0.0030 (5) C9A 0.0247 (7) 0.0238 (7) 0.0211 (7) −0.0040 (5) 0.0003 (5) −0.0054 (5) C10A 0.0233 (7) 0.0214 (6) 0.0187 (7) −0.0043 (5) 0.0038 (5) −0.0023 (5) C11A 0.0164 (6) 0.0150 (5) 0.0123 (6) −0.0035 (4) 0.0009 (4) −0.0006 (4) C12A 0.0196 (6) 0.0200 (6) 0.0203 (7) 0.0013 (5) 0.0036 (5) 0.0028 (5) C13A 0.0201 (7) 0.0265 (7) 0.0212 (7) −0.0006 (5) 0.0058 (5) 0.0010 (5) C14A 0.0246 (7) 0.0244 (7) 0.0171 (7) −0.0063 (5) 0.0025 (5) 0.0045 (5) C15A 0.0279 (7) 0.0180 (6) 0.0251 (7) −0.0002 (5) 0.0034 (6) 0.0055 (5) C16A 0.0229 (7) 0.0178 (6) 0.0211 (7) 0.0001 (5) 0.0057 (5) 0.0004 (5) C17A 0.0194 (6) 0.0155 (5) 0.0107 (6) −0.0041 (5) 0.0023 (4) −0.0002 (4) C18A 0.0179 (6) 0.0192 (6) 0.0168 (6) −0.0003 (5) 0.0024 (5) 0.0019 (5) C19A 0.0199 (7) 0.0267 (7) 0.0146 (6) −0.0033 (5) −0.0007 (5) 0.0019 (5) C20A 0.0253 (7) 0.0227 (6) 0.0123 (6) −0.0071 (5) 0.0034 (5) −0.0006 (5) C21A 0.0220 (7) 0.0229 (6) 0.0180 (7) −0.0021 (5) 0.0070 (5) −0.0024 (5) C22A 0.0173 (6) 0.0192 (6) 0.0162 (6) −0.0015 (5) 0.0018 (5) 0.0007 (5) S1B 0.01907 (17) 0.0214 (7) 0.0178 (6) 0.0193 (7) −0.0028 (5) 0.0035 (5) −0.0006 (5) C5B 0.0236 (7) 0.0170 (6) 0.0172 (6) −0.0012 (5) 0.0003 (5) −0.0004 (5) C6B 0.0258 (7) 0.0234 (6) 0.0208 (7) −0.0048 (5) 0.0035 (5) −0.0043 (5) C7B 0.0349 (9) 0.0298 (7) 0.0188 (7) −0.0031 (6) 0.0065 (6) −0.0029 (6) supplementary materials sup-7 C8B 0.0370 (9) 0.0350 (8) 0.0156 (7) −0.0032 (7) −0.0028 (6) −0.0031 (6) C9B 0.0336 (9) 0.0403 (9) 0.0202 (7) −0.0108 (7) −0.0054 (6) −0.0034 (6) C10B 0.0266 (8) 0.0277 (7) 0.0207 (7) −0.0041 (6) −0.0009 (6) 0.0011 (5) C11B 0.0169 (6) 0.0171 (5) 0.0139 (6) −0.0042 (5) 0.0004 (5) −0.0004 (4) C12B 0.0181 (6) 0.0201 (6) 0.0208 (7) 0.0008 (5) 0.0021 (5) 0.0028 (5) C13B 0.0184 (7) 0.0284 (7) 0.0209 (7) −0.0006 (5) 0.0040 (5) 0.0012 (5) C14B 0.0243 (7) 0.0271 (7) 0.0190 (7) −0.0066 (6) 0.0012 (5) 0.0054 (5) C15B 0.0302 (8) 0.0189 (6) 0.0257 (7) −0.0014 (5) 0.0020 (6) 0.0046 (5) C16B 0.0233 (7) 0.0189 (6) 0.0222 (7) 0.0002 (5) 0.0043 (5) 0.0001 (5) C17B 0.0196 (6) 0.0171 (6) 0.0126 (6) −0.0041 (5) 0.0027 (5) −0.0001 (4) C18B 0.0198 (7) 0.0226 (6) 0.0182 (7) 0.0003 (5) 0.0019 (5) 0.0000 (5) C19B 0.0213 (7) 0.0291 (7) 0.0171 (7) −0.0021 (5) −0.0012 (5) 0.0021 (5) C20B 0.0235 (7) 0.0270 (7) 0.0142 (6) −0.0068 (5) 0.0028 (5) −0.0019 (5) C21B 0.0212 (7) 0.0260 (7) 0.0180 (7) −0.0008 (5) 0.0056 (5) −0.0022 (5) C22B 0.0181 (6) 0.0221 (6) 0.0171 (6) −0.0008 (5) 0.0023 (5) −0.0001 (5) Geometric parameters (Å, °) S1A-C3A 1.7544 (13) S1B-C3B 1.7553 (13) S1A-C1A 1.7764 (13) S1B-C1B 1.7762 (13) 
